A new fingerprint method for sequence analysis of chromosomal translocations at the genomic DNA level.
Chromosomal rearrangements constitute a significant feature of leukemogenesis and malignant transformation in general. Nucleotide patterns in the immediate vicinity of the break point may provide important information about the underlying causalities, eg illegitimate recombination events mediated by topoisomerase II, Alu repeats, or VDJ recombinase. In order to facilitate the determination of those DNA patterns, we developed a new fingerprint approach. In a first step, two DNA fragments were independently amplified by long distance PCR: the genomic region carrying the break point and the normal nonrearranged counterpart. Subsequently, both PCR products were digested with restriction enzymes, end-labelled with a fluorescent dye, and subjected to high resolution polyacrylamide gel electrophoresis. By comparing the restriction patterns of the rearranged and the nonrearranged PCR fragments, the break points could be easily localized within a size range coverable by a single sequencing reaction. Finally, the exact DNA sequence across the break point was directly determined. The 'fingerprint' technique is fast, reliable and enables the assay of multiple samples in parallel.